Hypericum perforatum: which constituents may induce intestinal MDR1 and CYP3A4 mRNA expression?
In vitro and in vivo studies suggest that extracts of St John's wort (Hypericum perforatum, L .; SJWE) interact with various drugs, by enhancing their elimination, due to induction of intestinal and hepatic cytochrome P450 3A4 (CYP3A4) and P-glycoprotein (P-gp), the gene product of multidrug resistance gene 1 (MDR1/ABCB1). The aim of our study was to identify the major constituents responsible for this induction and their relative importance. Therefore, plant extracts were investigated that vary in these constituents with respect to their effect on mRNA expression of MDR1/CYP3A4. First, different pure constituents of Hypericum perforatum L . were investigated. Secondly, diverse SJWE with different concentrations of hyperforin, quercitrin and hypericin were investigated. The concentrations of hyperforin, hypericin, and quercitrin in the plant extracts were determined by HPLC, and an "artificial extract" containing the same mixture of these constituents was investigated. Different plant extracts, pure constituents or "artificial extracts" were applied to the human colon carcinoma-derived cell line (LS180) and the induction of MDR1 and CYP3A4 expression was analyzed by quantitative RT-PCR. MDR1 and CYP3A4 mRNA expression were both induced by single constituents of SJW such as hypericin and hyperforin in a concentration of 10 microM. Additionally, CYP3A4 mRNA expression was induced by quercitrin. SJW extracts containing hyperforin induced significantly MDR1 mRNA expression, whereas no CYP3A4 induction was observed after treatment with any of the investigated SJWE. These effects could be mimicked by "artificial extracts" containing the same compositions of hyperforin, hypericin and quercitrin as the plant extracts.